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长繁殖受环境影响是多方面的。但就整个海区（05 年 3 月-6 月时间跨度）而言，
硅藻丰度的变化则受 P/Si 比值、盐度、总氮和温度的影响。 
10. 2005年3月底4月初，在东海27.22°-29.48°N ,121.53°-122.98°E


























































Community Structure and Dynamics of Planktonic Diatoms  
in Typical Areas of East China Sea 
Abstract 
The Estuary of Changjiang River and its adjacent sea areas is the important area 
of fishery and breed aquacultures, while there has been high frequency of red tide in 
this area. Diatoms play an important role in the food chain, which are important 
component of phytoplankton, and some of them are red tide causative species. This 
paper focuses on the study of diatom biodiversity, community structure, ecological 
distribution and community dynamics in the main HAB area of East China Sea, which 
will provide basic and scientific data for red tide studies in the area. 
According to the data from the eight cruises during May 2002 to June 2005, the 
distribution and ecology of planktonic diatoms were investigated. The diatom 
community dynamics and yearly variation were studied in the investigated area in 
four successive spring seasons. At the same time, the relationship between 
environmental factors and diatom community was analyzed by regression statistic 
analysis methods. The first record of Thalassiosira curviseriata Takano,H.，1981 and 
its bloom were also reported. 
Major results were summarized as follows: 
1. In spring（from the end of April to middle or late of May from 2002 to 2005，
4 cruises）, average yearly quantity of planktonic diatoms in the investigated area was 
2.10×103cells/L,ranged from 0 to 23.3×103cells/L. The average quantity of 
phytoplankton in different years fluctuated in a small range for the same quantity 
level. 
2. The horizontal distributions of higher planktonic diatom cell density were 
occurred near 123°E，30.0～31.0°N in every water layer，that is the area of Hangzhou 
Bay and the east of Zhoushan fisheries. The vertical distribution was different in 
different cruises，the average diatom abundance was reduced successively from 














3. During the investigation period, planktonic diatom community structure is 
relatively stable, totally 162 diatom species and varieties belonging to 51 genera were 
identified in samples， maintaining  80 species and varieties belonging to 33 genera 
or so. There were only 26 species occurred at the same time in 4 years. The 
fluctuation of dominant diatom group was obvious and the number of dominant 
species（5-10 species） was increase year by year. The only common dominant specie 
is Melosira sulcata. The dominance of Coscinodiscus were fairly clear.  The 
dominant species were distributed in patches obviously. The diatom community was 
divided into 5 ecological types: a fresh water component inside the river mouth, a true 
estuarine component, a coastal component, a euryhaline marine component, and a 
high salinity component. 
4. Regression analysis results showed that nitrite was the main factor in relation 
to the characteristic distribution of diatom . 
5. Since 1958,the phytoplankton structure in the estuary of Changjiang River and 
its adjacent area had changed in some degree. The species number of planktonic 
diatom decreased, at the same time，the number of dinoflagellate showed an increase 
tendency. The ratio of the species number of diatoms to dinoflagellate decended from 
5.18 in 1950s and 1960s to 3.14 in 2000. The dominant species composition structure 
of diatom community changed in some degree. The dominant assemblages were 
composed mainly of red tide species（particularly dinoflagellate） and warm water 
species increased gradually. 
6. In tatal,192 diatom species and varieties belonging to 55 genera were 
identified in 548 water samples of 4 cruises for tracking red tide process from March 
to June in 2005. Among which, genera with high species biodiversity included 
Coscinodiscus, Chaetoceros , Rhizolenia and Pleurosigma. But genera or specie with 
high quantities were Skeletonema, Thalassiosira curviseriata, Chaetoceros and 
Pseudo-nitzschia. Most of the diatom were temperate coastal species. The diatom 
community was divided into 3 ecological types: a true estuarine component, a coastal 














7. During the tracking investigation periods，the dominance diatom group were 
Thalassiosira, Skeletonema, Chaetoceros, Pseudo-nitzschia, Coscinodiscus, Melosira, 
and Diploneis. The diatom community dynamic succession was remarkable, all of the 
ecological indexes fluctuated obviously, the ratios of different species were varied, 
showing that the community structure of the investigation area was in an unstable 
situation. All variation reflected the whole dynamic process of the diatom community 
in main HAB area of East China Sea in spring in 2005. 
8. During the period from May to June，variation of the average abundance of 
planktonic diatom with a big margin was mainly happened in surface and middle 
water layer. In the whole investigation area, the average abundance of diatom was  
62.43×103cells/L. The diatom biomass of surface and middle water surface was more 
than that of bottom. Affected by the Changjiang river diluted fresh water, MinZhe 
coastal water and high temperature and salinity outer sea water, the different partial 
quantities of diatom were disparate. It was showed that the distribution of the biomass 
of planktonic diatom was patchy, and the position of the highest density was varied. 
9. Regression analysis for every cruise results showed that main factors in 
relation to the characteristic distribution of diatom were different. Silicate, nitrite, 
salinity, nitrate, total nitrogen, phosphate, ratio of P/Si, ratio of N/P, ratio of N/Si and 
ammonium nitrogen were arranged in order of importance. As a whole investigation 
area, regression analysis results showed that main factors in relation to the 
characteristic distribution of diatom were the ratio of P/Si, salinity, total nitrogen and 
water temprature. 
10. A red tide caused by a first recording diatom-- Thalassiosira curviseriata 
Takano,H.，1981 was developed with the competition of Chaetoceros debilis and 
Skeletonema spp..The cells connected by mucilaginous thread to form spiral chains. 
The cell valves were 5.0-12.6μm.The highest density was found in the surface and 
middle water layers of stations ZD, ZB in the East China Sea
（27.22°-29.48°N ,121.53°-122.98°E）in early spring. During the blooming period, 
the higher density population was occurred in the water area of 10℃-15℃ and 














euryhalinity nature, its variation of population was affected mainly by silicate, the 
ratios of P/Si and N/Si. 
11. Diatom species are rather abundant in the area between middle-north of 
Taiwan Strait and Nanji Archipelago in winter，2005. 159 species (including variety, 
form) belonging to 58 genera were identified. Most of them were eurythermy species 
(49.69%), next were warm water species (18.24%) and temperate species (14.47%). 
There were 14 dominant species, occupying 7.53% of the total species. Melosira 
sulcata, Coscinodiscus spp. and Chaetoceros spp. were dominant species. 
12. The distributional trend of diatom community in the area between 
middle-north of Taiwan Strait and Nanji Archipelago in winter 2005 was that the 
highest density occurred in the center part of the strait. The abundance of bottom was 
higher than that of surface, varying (0.216～7.544)×103cells/L. 
13. Regression analysis results showed that silicate was the main factors in 
relation to the average abundance distribution of diatom in the area between 
middle-north of Taiwan Strait and Nanji Archipelago in winter 2005. And the 
abundance was plus correlation with water temperature remarkably. 
 


































































































































Abstract (in Chinese) …………………………………………………………Ⅰ 
Abstract (in English) …………………………………………………………Ⅳ 
1. Introduction………………………………………………………………………1 
1.1 Research advance of phytoplankton ecology in estuarine and neritic sea 
areas…………………………………………………………………………………1  
1.1.1 Phytoplankton species composition……………………………………………1 
1.1.2 Phytoplankton spatial and temporal distribution………………………………2 
1.1.3 Ecological factors affecting phytoplankton distribution……………………2 
1.2 Ecology of phytoplankton in the estuary of Changjiang River and its adjacent 
sea areas………………………………………………………………………………4 
1.2.1 Environmental character of the estuary of Changjiang River and its adjacent sea 
areas……………………………………………………………………………………4 
1.2.2 Ecological character of phytoplankton community……………………………5 
1.2.3 Phytoplankton community structure and dynamics……………………8 
1.2.3.1 Composition of phytoplankton population……………………………………8 
1.2.3.2 Temporal and spatial distribution……………………………………………9 
1.2.3.3 Nutrient limited factor--phosphorus…………………………………………10 
1.2.3.4 Ecotone and edge effect of the phytoplankton community…………………11 
1.2.3.5 Main algal blooming species…………………………………………………13 
1.3 Purpose and main content of the present study………………………………13 
2. Materials and methods…………………………………………………………15 
2.1 Studying area and sampling stations………………………………………15 
2.2 Sampling, processing and observing methods of sample……………………20 
2.3 Instruments and equipments…………………………………………………21 
2.4 Data treatment and statistical analyses………………………………………21 
2.4.1 Community structure analyses…………………………………………………21 














3. Results and analyses……………………………………………………………22 
3.1 Yearly changes of planktonic diatom community in spring in the estuary of 
Changjiang River and its adjacent sea areas (main HAB area in East China 
Sea) ………………………………………………………………………………22 
3.1.1 Yearly changes of diatom abundance and community structure………………22 
3.1.2 Diatom species composition, ecological types and character of community 
structure ……………………………………………………………………………52 
3.1.3 Dominant groups and its yearly succession……………………………………61 
3.1.4 Yearly changes of diatom community ecological indexes……………………61 
3.2 Dynamic succession of diatom community during the typical blooming period 
in main HAB area of East China Sea in spring, 2005……………………………65 
3.2.1 Species composition and distribution…………………………………………65 
3.2.1.1 Species composition and ecological types…………………………………65 
3.2.1.2 Dominant species and their succession………………………………………70  
3.2.1.3 Variation of diatom species numbers…………………………………………71 
3.2.1.4 Variation of diatom community diversity……………………………………72 
3.2.2 Temporal and spatial distribution of diatom cell abundance…………75 
3.2.3 Temporal and spatial  distribution dynamic of dominant diatom 
assemblage…………………………………………………………………………129  
3.2.3.1 Temporal and spatial distribution of Skeletonema…………………129 
3.2.3.2 Temporal and spatial distribution of Pseudo-nitzschia……………133 
3.2.3.3 Temporal and spatial distribution of Chaetoceros…………………137  
3.2.4 Diatom community succession during investigation stage…………………141 
3.2.5 Regression analysis of diatom abundance and environmental factors………144 
3.3 First record of Thalassiosira curviseriata and its bloom in the East China 
Sea…………………………………………………………………………………166  
3.3.1 Morphological character description…………………………………………166 
3.3.2 Horizontal and vertical distribution…………………………………………167 















3.3.4 Relationship between the bloom of Thalassiosira curviseriata and 
environmental factors………………………………………………………………169 
3.3.4.1 Effect of temperature on the bloom process………………………………169  
3.3.4.2 Effect of salinity on the bloom process……………………………………170  
3.3.4.3 Effect of nutrient on the bloom process……………………………………171 
3.3.5 Summary……………………………………………………………………180 
3.4 Diatom community of the neighbouring main HAB area of East China Sea
（between middle-north of Taiwan Strait and Nanji Archipelago）in winter, 
2005…………………………………………………………………………………181 
3.4.1 Species composition…………………………………………………………181 
3.4.2 Ecological distribution………………………………………………………187 
3.4.3 Community diversity…………………………………………………………198 
3.4.4 Effects of temperature, salinity and nutrient on diatom community…………199 
3.4.5 Summary……………………………………………………………………202 
4.Disscusion………………………………………………………………………204 
4.1 Analyses and evaluation on ecological character of diatom community…204  
4.2 Relationship between the morphological features and ecological strategy of 
typical or dominant diatom assemblages………………………………………204   
4.3 Relationship between the diatom community and environmental factors in 
main HAB area of East China Sea………………………………………………205  
4.4 Succession of diatom and dinoflagellate communities in main HAB area of 
East China Sea……………………………………………………………………215  
4.5 Long-term change of phytoplankton community in the estuary of Changjiang 
River and its adjacent sea areas…………………………………………………216 















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
